In fact, most of this book was written at one end of a sofa whose other end was occupied by Catherine, hard at work on her own book, keyboard taps interrupted from time to time with questions and advice. Catherine read and commented on drafts of the book proposal and offered valuable suggestions throughout. I am indebted to Patricia Mazepa, Ian Nagy, Alex Savulescu and Sandra Smeltzer, who also commented on drafts of the book proposal. My deep gratitude goes out to Ian and Alex, who also read and offered constructive criticism on a complete draft of the manuscript. Patricia and Enda Brophy also provided helpful suggestions throughout the writing. I have discussed cities with Ying-Fen Huang for many years and am grateful for her advice, particularly on urban development in China. Manjunath Pendakur, a dear friend and colleague for 40 years, offered insights on information technology in India. Thanks also to my childhood friend Lawrence Venturato, a fellow Mulberry Street kid, who shared his thoughts about a changing New York City.
My projects often benefit from the experience and knowledge of family members and The Smart City in a Digital World is no exception. Not many people know more about Disney than my daughter Madeline Mosco and her partner Derek Morton. Visits with them to 'the happiest place on earth' and conversations about Disney's vision helped me to understand the company's significant impact on urban design and planning. Through numerous conversations over many years, my daughter Rosemary Mosco, a science communicator and author, schooled me on the significance of climate change, an issue that is all too often ignored or mentioned only briefly in discussions of smart cities.
I owe a debt of gratitude to Gabriele Balbi and Paolo Bori of the Università della Svizzera italiana in Lugano, Switzerland. The occasion of a doctoral dissertation examination led to very interesting discussions on the history of technologyenabled cities and on the role of the imaginary in the culture of technological change. Thanks also to Paško Bilić of the Institute for Development and International Relations in Zagreb, Croatia, whose kind invitation to give a keynote address to a conference on communication, capitalism and social change provided an opportunity to address some of the issues in this book. Thanks also to Sid Shniad, a long-time friend and activist, who asked if I would write a vision statement on smart cities to help candidates running for city council seats in Vancouver, British Columbia. My response evolved into the manifesto for smart cities that concludes the book. 
CITY-STATES
In 2018, two-thirds of US cities were busy applying smart city technologies and yet the country is not the world leader in that field. China, which has been rebuilding older cities and creating new ones at an astonishing rate, tops the list for the number of municipalities under smart city development. Indeed, the smart city movement is genuinely international with every region of the globe from London to Singapore, Rio de Janeiro to Delhi and Cape Town to the Pacific island of Mauritius, actively displaying their smart city credentials. Given the speed of smart city development, it is troubling that so few people know about it. For example, a 2018 survey of 1,000 city residents in the UK determined that nearly 7 in 10 did not even know what a smart city is.
energy and account for more than 70% of global greenhouse gas emissions. 3 The largest encompass entire regions and are better viewed as modern-day city-states (Table 1) . We live in an age of what The Guardian newspaper calls 'overstretched cities' where places like Lagos, Nigeria can go from a small coastal city of 200,000 people surrounded by a few villages in 1960 to today's 1,000-miles-square megacity of over 22 million people. It is not alone. Once a sleepy Pearl River Delta town of some 30,000 people in 1980, the population of the Chinese market city of Shenzhen has zoomed to over 12 million. One result of these changes is that planners, developers and politicians are turning to technology to provide some hope of managing this seemingly relentless growth. In doing so, they frequently turn to big companies such as IBM, which hold out the promise that advances in information and communication technology can create a 'smarter city'.
CRITICAL SOCIAL SCIENCE
Understandably, most smart cities research concentrates on technology and highlights the benefits for residents and entire societies. This book adds to only a handful of publications that address the programme from a critical social science perspective, which questions the belief that creating smart cities is primarily about applying smart technologies to urban areas. In addition to describing the history, main characteristics and the significance of what has become the global smart cities movement, the book aims to enlarge debates by examining what the smart city movement means for governance. In particular, what does it mean for democracy, understood as the fullest possible control over the decisions that affect individual and collective lives in cities? This is especially important because technology companies that today feast on our data -Google, Facebook, IBM, Siemens, Alibaba and Cisco among others -are increasingly moving into cities to extend their power over urban infrastructure, to harvest the mountains of profitable data derived from monitoring every feature of daily life and to develop models for the private governance of public spaces. As Evgeny Morozov puts it:
From transport to food delivery, from accommodation to energy consumption, the city To stop or restrain this activity, critics and activists often turn to government regulation and especially to the nationstate, which historically has succeeded in widening access to essential resources such as water, energy and communication. The problem with this strategy for preserving democracy and maintaining control over digital life is that the nation-state is increasingly compromised by the power of business, especially information technology companies, by its own tendencies to foster a conservative nationalism and by constraints imposed by international organisations that promote corporate globalism. Nation-states are unquestionably important. However, it is increasingly cities that hold out the promise of democracy because they are generally more cosmopolitan than the nation-state and yet they remain closer to the interests of the typical citizen. Indeed, networks of the world's cities, the regions that contain most of the world's productive capacity and provide the lion's share of its GDP, are best positioned to resist the pressures of big tech and big government. In one sense, this is a trip back to the future because cities have historically been places where people found spaces for democracy, freedom and individuality when authoritarianism, whether in the form of a feudal nobility or an authoritarian ruler, restricted these values. A critical social science perspective gives these values special attention and evaluates technology for its ability to advance them.
It is undoubtedly the case that the application of computer communication can enhance the operation of cities. For example, traffic signals that adjust timing with the flow of vehicles can move people from here to there more smoothly, and connected thermostats can make more efficient use of energy in businesses and in homes. Some smart city experts expand the concept to include places that do not just deploy digital technologies; they also provide spaces to invent, develop and promote them. These high-tech districts not only manage information technology in cities; they also incubate the newest versions of places modelled after California's Silicon Valley. Google's proposal to turn a vast tract of old waterfront in Toronto into a model smart city -and build a major new Google facility on a piece of the property -is an example that combines both approaches. From this perspective, the ideal smart city is one that systematically develops new technologies in the context of a city that makes extensive use of them.
The gleaming new technologies that are the face of the smart cities movement require a critical social science perspective because they tend to conceal a transformation in urban governance. Beneath the glossy exterior of sensors, data centres and algorithms that promise automated decision-making, lies a deeper transformation in urban governance, an insistence that private sector organisations (either alone or in partnership with government agencies) are best equipped to run cities by making use of private business principles. Smart cities are not just about the development and application of technologies that can improve urban life. They are also about who governs cities, who profits, and who is left out. The political battles over smart cities often come down to the ability of technology companies to expand their power by becoming real estate dealmakers and developers, who invest in digital technologies that offer new stores of profitable data on the behaviour of people and the performance of things. On the other side, we have urban citizens who fear losing democratic rights because governance is privatised, surveillance is expanding and data on their lives is becoming a marketable commodity. Governments, especially at the municipal level, often hold the balance of power but they do not always understand that the wonders of digital assistants, autonomous vehicles, street lights that look out for crime and parking lots that keep track of vacant spaces come with a price that requires constant vigilance and action to protect public space and the rights of citizens.
CLIMATE CHANGE
The massive growth in the population and territorial expanse of cities does not take place in isolation. A book about smart cities must account for the looming prospect of massive climate change, something that smart city advocates either ignore or try to counteract with overrated technological solutions. That is unfortunate because cities are profoundly changing their relationships to nature. Human settlements require massive changes in the environment including the elimination of forests, grasslands and wetlands, the diversion of rivers and the emission of pollutants into the air and water. The changes are so transformational that they are having an impact on evolution. According to a study reported in Science, the beaks of house finches and other birds are growing larger to better enable them to eat from backyard feeders. Lizards called crested anoles are growing longer limbs and stickier toes for climbing tall buildings in tropical cities. A mosquito that lives underground is emerging as a new species from urban subway tunnels and sewers beneath cities around the world. It contains different genes and exhibits different feeding and breeding habits from its cousins that live on or above the surface.
